their pheromone. The (E,Z) -isomer apparently had less effect on the response of S. exitiosa males to their pheromone but it seemed to reduce the attractiveness of the (Z,Z) -isomer when the two were mixed in a 1: 1 ratio.
The final test in this series, a trapping experiment, was conducted in October 1973, in a peach orchard near Byron. Thirty-six traps (Zoecon Pherocon 1C) were arranged in a complete randomized block. A glass petri dish containing 10 ,tg of (E,Z)-3,13-octadecadien-1-ol acetate was placed in the bottom of each of 12 traps; three virgin female S. pictipes were placed in each of 12 traps; and 12 traps were empty. Between 10:30 a.m. and 3:00 p.m. (E.D.T.) of the first day, the traps that contained the synthetic pheromone caught 1335 male S. pictipes; the traps containing females caught 114 males; and the empty traps caught no males. During the next 4 days, the pheromone traps caught an additional 263 males.
In view of the high percentage of recovery of released S. pictipes males in previous experiments, and the marked attractiveness of the synthetic pheromones to the males of both species, we anticipate that the synthesized materials will be useful in efforts to control these pests either by trapping or by disruption. It is possible that one compound or a mixture of the two may be useful in controlling both species via the communication disruption technique.
Fractions to be tested were dissolved in 0.5 ml of pentane. The dissolved fractions were poured into glass petri dishes placed on the ground in a peach orchard. The dishes were observed, and the response was tabulated over a 35-minute period. 
. There is good evidence that dimers of GA can form transmembrane channels in lipid bilayers (2) (3) (4) . This evidence includes the highly specific conductance (107 ohm-' cm-2 mole-') of GA in lipid bilayers compared to carriers such as valinomycin (103 ohm -1 cm-2 mole -1) (2), the second-order dependence of the ionic conductivity of these membranes on GA concentration (3), and the persistence of this conductivity when the lipid bilayer "freezes" (4) .
Several possible structures for GA and its dimer have been proposed. On the basis of unpublished infrared spectra (5), Sarges and Witkop (1) have suggested that GA forms "side-by-side" dimers by intermolecular parallel ,B ml of ether. The flow rate was maintained at 120 ml/hour, and 10-ml fractions were collected.
11. The following stainless steel gas chromatographic columns were used with the conditions noted; for SE-30, 5 percent on 80/100 mesh Chromosorb G-HP, 4 m by 4 mm (inside diameter), column temperature at 225'C, He flow at 80 cm3/min; for OV-101, 5 percent on 80/100 Chromosorb G-HP, 2 m by 2 mm (inside diameter), column temperature at 170'C, He flow at 20 ml/min; for Carbowax 20M, 5 second type is found when gramicidin hydrogen bonding, similar to that found in /3-keratin (6) . This model, however, does not explain the membrane activity of GA.
More recently, on the basis of conformational energy calculations, Urry and co-workers have proposed a lefthanded helical structure which they call a 7r(L,D) helix (7, 8) . This structure is characterized by having C= O groups positioned alternately parallel and antiparallel to the helical axis, unlike the well-known a helix found inside most globular proteins, which has C=O groups only parallel (6) . The 7r(L,,D) helix is made possible by the existence of alternating L and D residues in the peptide chain. Urry (7) predicts that this type of helix can form "head-to-head" dimers by an intermolecular hydrogen bond pattern similar to the antiparallel /3-pleated sheet. In contrast, the intramolecular hydrogen bonding of GA is postulated SCIENCE, VOL. 185
Raman Spectroscopic Investigation of Gramicidin A' Conformations
Abstract. Gramicidin A' is believed to form transmembrane channels in lipid bilayers and biological membranes. The first Raman spectroscopic study of gramicidin A' is presented. Evidence is found for two types of conformation. One type is found in the powder and has a Raman spectrum similar to that of model poly- Figure 1 shows the Raman spectrum of GA' powder in the range of 700 to 1700 cm-1. By comparing this spectrum with the spectra of the component amino acids, with the spectra of homopolymers of some of these amino acids, and with previous assignments (9, 10), we were able to assign many lines to specific residue vibrations. In particular the Trp peaks appear in several places, including the very strong lines at 758, 1012. and 1360 cm-1. The NH vibration of the Trp indole ring appears to be split (1420 and 1432 cm-); this may be due to interaction of the NH group with other parts of the molecule. The peaks at 835 and 858 cm-' are assigned to Tyr and hence are a rough measure of the amount of GC present in GA'. Vibrations of the Val and Leu residues (which make up 33 percent of the residues) appear at 878, 1125, 1150, and 1340 cm-'. In addition, the peak at 1070 cm-' may be due to the OH group at the end of the polypeptide chain.
We are extremely sensitive to hydrogen bonding and reflect the skeletal conformations of the molecule. The peaks seen in GA' in these regions-the singlet at 1665 cm-' (see Fig. 2a ) and the activity at 1231, 1245, and 1285 cm-'-are similar to the Raman spectra (11, 12) of model polypeptides with antiparallel / hydrogen bonding (no Raman studies have been reported on model compounds with parallel /3 hydrogen bonding). The activity on the high-frequency sides of the 1665-and 1231-cm-1 peaks may also indicate the presence of other types of carbonyl groups (for example, nonhydrogen bonding carbonyl groups). Figure 2 , b to d, shows the region 1600 to 1700 cm-' for GA' dissolved in CHCI., dioxane, and Me.SO, respectively. The first two solution spectra closely match the powder spectrum of Fig. 2a . GA' tends to aggregate due to the low solubility of these solvents; however, a similar spectrum appears for nonsaturated solutions of GA'-methanol. The spectrum of GA' in Me-SO differs considerably. The amide I peak is shifted from 1665 to 1685 cm-1 and a right asymmetry appears. In the amide III region the peak at 1285 cm-' disappears and the peak at 1231 cm-' is reduced in intensity.
An amide I vibration as high as 1685 cm-' is unusual for an ordered conformation. A similar peak is seen in random coil glucagon (11) , where it is assigned to completely unsolvated amide carbonyl groups. 
